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EXECUTIVE SUMMARY 
 
The Tri-Lakes Property Owners Association is addressing erosion issues within their watershed.  
One of the projects identified by the association was an eroding stream into Little Cedar Lake.   
The association contracted with JFNew to complete a design project that would address the 
erosion issue. Discussions with the landowner, Natural Resource Conservation Staff, and 
association members resulted in a designed pond, rock chute, and rock check dams within the 
existing drainage.  The pond is designed in the western sub-watershed of the Thomas Henny 
Farm to be 1.1-acres and have a maximum depth of 14 feet.  The rock chute is designed at the 
outlet of the designed pond and at the outlet of an 18-inch drainage tile within the eastern sub-
watershed of the Thomas Henny Farm.  The five check dams are located in the stream between 
the rock chute and Little Cedar Lake. The project is designed to reduce stormwater runoff-
velocity and reduce downstream gradients in order to minimize future erosion from this drainage.   
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1.0 PROJECT DESCRIPTION AND PURPOSE 
 
Tri-Lakes is a chain of lakes consisting of Cedar, Little Cedar, Round, and Shriner lakes located 
in Whitley County, Indiana (Figure 1).  The smallest lake in the chain is Little Cedar Lake at 
approximately 45 acres; however Little Cedar Lake has the largest sub-watershed of the lake 
chain.  This sub-watershed is dominated by highly erodible land and drains to the lake via two 
small drainages (Figure 2).  One landowner owns the majority of land draining to Little Cedar 
Lake from the north. This land is in active agricultural production.  While erosion control 
practices including a grass waterway in each drainage have been implemented in the agricultural 
field, erosion downstream of the grassed waterways continues to occur due to increased runoff 
volumes and velocities (Figures 3 and 4).  This purpose of this project was to design structures 
that would reduce runoff volume and velocity and subsequent erosion of stream bank sediments 
into Little Cedar Lake.  After many discussions and proposed solutions, the designs focused on 
creating a permanent pond by building a dam in one of the two valleys, constructing a rock chute 
at the outlet of another valley, and installing rock check dams downstream of both valleys. 
 

 
Figure 1:  Location of the Tri-Lakes (Cedar, Round, and Shriner) in Whitley County, Indiana  
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Figure 2.  Approximate location and watershed boundaries of the Little Cedar Lake 
erosion control project. 
 
 

 
 
Figure 3 and 4.  View of drainage tile outlet from grassed waterway and downstream 
drainage north of Little Cedar Lake. 

Project Location 
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2.0 DESIGN RATIONALE 
 
Initially, the project was conceived as a series of water and sediment control basins (WASCOB) 
within the drainages leading to little Cedar Lake.  However, after calculating the runoff from the 
184-acre watershed, it was determined that a WASCOB structure would not withstand the 
volume and velocity of water (176 cfs) flowing through both drainages (Appendix A) after a 5-
year, 24 hour storm.  Based on input from the landowner, a decision was made early on in the 
project to construct one or more ponds that could retain the runoff from each of the two sub-
watersheds to reduce peak discharge volumes, water velocities, and erosion potential 
downstream of the existing grass waterways.     
 
The natural topography of the two existing drainages meeting in a well-defined valley allowed 
consideration of one or two dams.  At the considered dam elevation of 934 msl located at the 
lower end of each ravine, the west pond would obtain surface water runoff from 64-acres and 
create a 1.1-acre pond (58:1 ratio).  At this same elevation the proposed pond in the east valley 
would obtain surface water from 104 acres and would be approximately 2.3 acres (45:1 ratio).  
These watershed surface area to pond ratios are considered extremely high and would result in 
very little storage potential during storm events.  A 5-year, 24-hour storm fills the entirety of 
each basin with 6.3 acre-feet of runoff from the western sub-watershed and 9.6 acre-feet of 
runoff from the east sub-watershed (calculations based on a runoff volume of 1.56 inches per 
acre during the 5-year, 24-hour storm).  Based on these calculations, it was determined that even 
dry-bottom basins would not result in appreciable storage during a 100-year storm event.  
Additionally, the landowner was not in favor of dry bottom basins. 
  
A major source of sediment loading to the lake was being generated from in-stream bank erosion 
rather than from the surrounding watershed.   The concentration of flow generated from the 
upstream, grassed waterways and drainage tiles, accelerated downstream bank erosion.  Eroded 
stream banks were noted within the forested western valley and began at the outlet of the six-
inch drain tile, which carried water from the grassed waterway.  While the east valley exhibited 
little erosion along the defined grass waterway, areas downstream of the 18-inch tile outlet from 
the waterway had vertically cut banks measuring 1.5 to 3.5 feet high.  The silt-loam soils are 
rated for velocities of 4 feet per second (fps) and the calculated velocity during a 5-year 24-hour 
storm is in excess of 6 fps.    
 
To address the in-stream erosion and satisfy the landowner, a decision was made to construct a 
pond in the west basin, which possessed the appropriate sub-surface conditions for a dam.  A 
rock chute was designed to stabilize the soils at the outlet of the tile from the eastern drainage. 
Additionally, it was decided to control erosion downstream of the pond and rock chute by 
reducing the gradient from 1 percent to 0.5 percent with rock check dams.  The combination of 
the pond, rock chute, and the check dams are predicted to reduce in-channel velocities from the 
existing 6 fps to 3.4 fps.  At this reduced velocity channel erosion should be minimal. 
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3.0 DESIGN AND CONSTRUCTION SPECIFICS 
 
The following paragraphs describe the work to be performed for each portion of this project.  
Notes and calculations supporting the design criteria are in Appendix A. The plans contain 
additional details (Appendix B).  Construction inspection forms (Appendix C) contain 
specifications in a check-off format for use during construction.  Appendix D will contain the 
required permits once they are obtained. 
 
3.1 Pond 
The purpose of the pond is to intercept upstream sediment, eliminate the existing gully erosion 
within the area of the project, mediate peak flow volumes, and reduce downstream water 
velocities. The pond will be approximately 1.1 acres at normal pool. The principle outfall of the 
pond will be a 30-inch diameter riser pipe with a rim elevation of 932.7 msl (Appendix B).  The 
invert of the outfall into the rock chute will be at 921.0 msl.  Riprap at the outfall is designed to 
be three feet thick with an average diameter of 10 inches to handle the expected 60 cubic feet per 
second (cfs) discharge after a 5-year, 24-hour storm event.  The emergency spillway is designed 
to be 24 feet wide to handle the 25-year, 24-hour storm event and has a designed crest elevation 
of 934.0 msl.  The design elevation for the top of the dam is at 936.0 msl allowing 1.3 feet of 
potential storage. However, the designed construction height of the dam is at 937.5 msl to allow 
for future settling of the dam. The spillway will also outlet into the rock chute and will be 
vegetated with native prairie grasses.   
 
The pond is designed with a maximum depth at normal pool of 14 feet near the dam after 
excavation of approximately 3200 cubic yards for construction of the dam.  The base of the dam 
construction requires an eight-foot wide key trench cut two feet into the existing grade.  The dam 
backfill will be compacted in six-inch soil lifts to 95 percent proctor until the design grades are 
reached.  Installation of the outfall pipe is designed to occur during dam construction and 
includes three anti-seep collars to prevent water from following the outfall pipe through the dam.  
The dam is to be maintained free of trees and shrubs indefinitely.    
 
3.2 Rock Chute 
The purpose of the rock chute is to: protect the existing 18-inch tile outlet, eliminate erosion 
from the existing tile discharge, and eliminate erosion from overland flow and the emergency 
spillway into the channel.   The rock chute is designed to handle a maximum flow of 118 cfs, and 
a maximum velocity of 8.4 fps.  The riprap design depth is 18-inches with an average rock 
diameter of nine inches. The length of the chute is 40 feet with an entrance width of 20 feet and 
an exit width of 14 feet.  The primary outfall and the spillway from the pond are designed to 
empty into the rock chute. 
 
3.3 Rock Check Dams 
The purpose of the check dams is to reduce the slope of the stream and reduce in-channel 
velocities, and thus erosion, during storm events.  A series of five check dam structures are 
proposed along the stream between Tom Henny’s property and East Stalf Road on the north side 
of Little Cedar Lake.   The check dam structures consist of a rock key trench across the defined 
drainage channel or stream.  The key trench will be excavated two feet below the stream grade 
and a minimum of four feet into the embankments of the stream. The rock used to fill the key 
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trench can be variable in size; however, a minimum of 50 percent of the material should be 
greater than nine inches in diameter.  The top of the constructed rock key shall be no higher than 
one and one-half feet above the existing grade in the center of the channel with the outside edges 
sloping higher in elevation to meet existing embankment grades. Additional rock of the same 
size as the key trench shall be added to create a 3:1 upstream slope and a 7:1 downstream slope.  
The depth of all rock within the structure should be a minimum of 18 inches. 
 
While the approximate locations of the check dams are shown on the plans by station number 
(distance from 18-inch tile outlet at rock chute), actual locations in the field will need to be 
adjusted so that the check dams are installed with within areas of higher banks and with minimal 
disturbance to live trees.   The contractor is instructed to use caution during construction so that 
the channel maintains a minimum capacity of approximately 60 cubic feet throughout the area of 
the check dam.  
 
3.4 Landowner Agreements 
Signed landowner agreements with the potentially affected property owners are held on file at 
JFNew’s corporate office in Walkerton, Indiana and the Tri Lakes Property Owners Association.     
 
3.5 Permitting 
Permits were not obtained during this design project due to budget limitations.  Permits will be 
required from the Indiana Department of Environmental Management (IDEM) and the US Army 
Corps of Engineers (ACOE) for this project.  The project should qualify for existing Nationwide 
or Regional General Permits.  Contractors should allow approximately 60 to 90 days to obtain 
permits after submittal of completed applications.  Permits will be placed in Appendix D. 
 
 
4.0 SUMMARY OF PROBABLE CONSTRUCTION ESTIMATES 
 
 ITEM Unit Number 

of Units  
Unit 
Cost 

Total Cost 

Mobilization/Demobilization Each 1 2,000 2000
Clearing and Grubbing Each 1 4,000 4,000
Earth Moving (includes core trench) CubicYard 3350 4.50 15,075
Rock Ton 400 30.00 12,000
Pond Outlet Structure Each 1 2,500 2,500
Seed Acre 1 1,500 1,000
Operator/Backhoe (check dams) hours 40 100 4,000
Labor (seed and outlet structure) hours 40 40 1,600
Subtotal    $42,175
Engineering oversight  hours 40 100 4,000
TOTAL    $46,175
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5.0 MONITORING AND MAINTENANCE ACTIVITY 
   
The dam will require maintenance mowing of vegetation on an annual basis.  Trees should not be 
allowed on the dam as their root structure can severely damage the structure if the tree is blown 
over and the root mass upended.   The owner should annually inspect the dam for potential 
muskrat damage.   After major storm events, the outlet of the pond should be examined and 
cleared of any debris that might clog the pipe.  If the primary outfall does clog and the 
emergency spillway is used, the owner should check for and repair any erosion damage to the 
backside of the dam that might occur.  Muskrat damage should be repaired using compacted clay 
fill. Rock protection should be installed along the face of the dam if muskrat damage becomes a 
recurring problem. 
 
Annual inspection of the rock chute and rock check dams are necessary to insure that water does 
not erode around these structures and that the majority of rocks are still in place and not washed 
downstream.  If significant damage to the structures occurs, then the inspector should notify both 
the owner and the design engineer of any problems.   Repair to any erosion occurring around the 
structures should be within the first several weeks after noticing the problem.   
 
 
6.0 PROJECT SUMMARY 
 
The Tri-Lakes Property Owners Association is addressing erosion issues within their watershed.  
One of the projects identified by the association was an eroding stream into Little Cedar Lake.   
The association contracted JFNew to complete a design project that would address the erosion 
issue.  Discussions with the landowner, Natural Resource Conservation Staff, and association 
members resulted in the design of a 1.1-acre pond, rock chute, and five rock check dams within 
the existing drainage on the Thomas Henny Farm.  The project is designed to eliminate erosion 
from the upper end of the drainage while reducing downstream gradients and velocities in order 
to prevent future erosion.  The proposed project was funded in 2005 with a construction grant 
from LARE and is ready for construction in 2006. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

TRI-LAKES DESIGN REPORT 
WHITLEY COUNTY, INDIANA 

 
 
 
 
 

APPENDIX A 
 

DESIGN NOTES AND CALCULATIONS 
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DESIGN PLANS 
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APPENDIX C 
 

CONSTRUCTION INSPECTION FORMS  
AND SPECIFICATIONS 
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APPENDIX D 
 

PERMIT APPLICATION FORMS 
 

US Army Corps of Engineers Section 404 
 

Indiana Department of Environmental Management Section 401 
 
 












